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tLyneHBi H3MeHeHHH b aMe6ouHTO-npoflyuHpyiomeM opraHe (AIIO) mojijiiockob Bi- 
omphalaria glabrata nyBCTBHTejiBHOH h pe3HCTeHTHOH jihhhh npn 3apa5KeHHH TpeMaTO^a- 
mh Echinostoma caproni. HccneflOBamie npoBOjmJiocB Ha ocHOBaHHH racTOJioraHecKoro 
H3yneHHH AIIO, pacnojio^eHHoro Me^y MaHTHHHtiM h nepHKapjmaJiBHBiM annTejiHHMH. 
B KanecTBe ochobhbix noKa3aTejieii coctohhhh AIIO paccMaTpHBajincB kojihhcctbo h pa3- 
Mep y3eJIKOB H HHCJIO COCTaBJIHKHimX HX KJieTOK. BbIHCHHJIOCB, HTO AIIO HHT3KTHBIX 6ho- 
M(J)aJIHpHH o6eHX JIHHHH COCTOHT B CpeflHeM H3 3 y3eJIKOB, HO B pe3HCTeHTHBIX MOJIJIIOCKaX 
OHH COCTOHT H3 GoJIBHieTO HHCJia KJieTOK. ^HHaMHKa H3MeHeHHH B AIIO B UeJIOM CXOJJHa, 
OOTaKO no M3KCHM3JIBHBIM nOKa3aTeJIHM COCTOHHHH AIIO JIHJIHpyiOT pe3HCTeHTHBie yJIHT- 
kh. B o6ohx cjiynaax b TeneHHe jiByx He^ejiB AIIO B03BpamaK>TCH k HcxojmoMy coctoh- 
hhk>. BBicKa3aHO npe^nojioHceHHe, hto b AIIO (jiopMHpyeTCH ooth ran kjictok — npore- 

MOHHTBI, JIH(J)(J)epeHtlHaLlHH KOTOpBIX B THaJIHHOHHTBI H TpaHyJIOHHTBI npOHCXOJJHT B KpO- 
BOTOKe MOJIJIIOCKOB. 

KjuoHeebie cjiosa : aMe6ouHTO-npoflyimpyiomHH opraH, reMono33, mojijiiockh, Biom- 
phalaria glabrata , Echinostoma caproni. 


Ilepebie ^aHHbie 06 HCTOHHHKe reM0H033a nyjibMOHaT 6mjih onyGjiHKOBaHbi 
IlaHOM (Pan, 1958) Ha ocHOBaHHH H3yneHH a mojijiiockob Australorbis glabra- 
tus (syn. Biomphalaria glabrata ). Oh Bbi^ejiHJi 3 oGjiacra reM 0 H 033 a: MeniKo- 
BH^Hyio CTeHKy noHKH, nacTHHHO o6pa3yK>myio CTeHKy nepHKap^a, nacTb CTe- 
hok CHHycoB reMOJiHM(f)bi h ynacTKH pbixjioii coe^HHHTejibHoii TKaHH, r^e, no 
MHeHHio IlaHa, npoHCxo^HT TpaHC(J)opMauiHfl (fmGpojiacTOB b aMe6ou,HTbi. 3th 
CTpyKTypbi nojiynHJiH Ha 3 BaHHe «aMe6ou;HTO-npo^yu 1 HpyK)mHx opraHOB» 

(AIIO). no3^Hee cymecTBOBaHHe AIIO y B . glabrata 6buio no^TBepac^eHO 
ZIpyrHMH aBTopaMH (Tripp, 1961; Lie et al., 1975; Rondelaud, Barthe, 1980; Je- 
ong et al., 1983; McKerrow, 1985; Sullivan, 1988, h ^p.). B KanecTBe ^0Ka3a- 

TejibCTB npHBO^HJiHCb ^aHHbie 06 yBejiHueHHH npH HMMyHH 3 au,HH TpeMaTo^a- 
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mh pa3MepOB AI10, yBejinueHHH uncjia cocTaBJHnomHx ero kjictok h noBbi- 
rneHHH hx MHTOTHHecKoro HH^eKca. C flpyroS CTOpOHbi, CTpyKTypbi reMono33a 
(He Bceraa noxo>KHe Ha AIlO B. glabrata) 6mjih onncaHM £Jifl MHornx bh- 
jxob neroHHbix mojijhockob: Limnaea stagncilis (no: Smina, 1974), L. tmcatula 
h L.palustris (no: Rondelaud, Barthe, 1980), Helisomci trivolvis h Biomphalci- 
ria obstructa (no Sullivan, 1988), B. tenagophila (no: Oliveira et al., 2010) 
n jx p. 

B 6ojibiiiHHCTBe cnynaeB AIlO He3apa>KeHHbix nyjibMOHaT npezjCTaBjnnoT 
co6oh He6ojibiune CKonjieHHH KJieTOK — y3enKn. JX Jifl KJieTOK AIlO xapaKTep- 
hm y^JinHeHHaa (J)opMa, 6a30(J)njibHa» u,HTonjia3Ma n JiApa OBajibHon (J)opMbi. 
riocne 3apaHceHna mojijik>ckob y3enKn AIlO, 6biCTpo pa3pacTaacb, HannHaiOT 
cjiHBaTbca b e^HHyK) KJieTOUHyK) Maccy. 

C Hauana XXI BeKa o>khbhjica mrrepec k reMono33y mojijik>ckob. 3th hc- 
cne^OBaHna b ochobhom npOBO^HJiHCb Ha Biomphalciria glabrata n Bbinojme- 
hm c Hcnojib30BaHneM 6onee innpOKoro HaGopa MeTOflOB, BKJHOuaa Ghoxhmh- 
necKne, HMMyHOJiornnecKHe, MOJieKyjmpHO-reHeTHuecKHe. B pe3ynbTaTe no- 
jiyneHbi pa3JiHUHbie #OKa3aTejibCTBa reMonooTHuecKoii ponn AIlO (Sullivan, 
Spence, 1999; Vasques, Sullivan, 2001; Sullivan etal., 2004; Barbosa etal., 
2006; Salamat, Sullivan, 2008). 

U,ejibK) Hamen paGoTbi CTano rayueHHe H3MeHeHHH AIlO mojijhockob Biom- 
phalaria glabrata uyBCTBHTejibHon n pe 3 HCTeHTHon jihhhh b xojxe pa 3 BHTHJi 
TpeMaTOZJHon HHBa3HH Echinostoma caproni. OcHOBHoe BHHMaHne 6biJio y#e- 
jieHO TaKHM xapaKTepncTHKaM AIlO, KaK KOJinnecTBO y3ejiKOB, nx pa3Mepbi n 
HHCJIO COCTaBJHHOmHX KJieTOK. 


MATEPHAJI H METO^HKA 

3KcnepHMeHTajibHa^ nacTb paGoTbi BbinojmeHa b JlaGopaTOpnn Ghojiothh 
HCHBOTHbix IlepneHbHHCKoro yHHBepcnTeTa (Opamuni). 06i>eKTOM nccjie^OBa- 
hha CTajin jiaGopaTOpHbie mojijhockh Biomphalaria glabrata uyBCTBrnejibHon 
H pe3HCTeHTHOH JIHHHH. J\udiUtTp paKOBHHbl MOJIJHOCKOB Ha MOMCHT 3apa>Ke- 
hha cocTaBJiHJi 9—14 mm. TeMnepaTypa bo^m b aKBapnyMax Ha npOTJHKeHHH 
OKcnepHMeHTa cocTaBjnma 26 °C. Yjihtkh 3 apa)KajiHCb TpeMaio^aMH Echino - 
stoma caproni , Kaac^aji £030h no 10 MHpairojHeB. H 3 yueHHe AIlO npOBO- 
anjiocb Ha rHCTOJiorauecKHx cpe3ax. J\jik ototo (J)parMeHTbi TKaHen mojijho¬ 
ckob, B 3 HTbie B oGjiaCTH AIlO, <|)HKCHpOBaJIHCb B aCH^KOCTH Ey 3 Ha. Ilapa(J)HHO- 
Bbie Cpe3bl TOJHIJHHOH 5 MKM OKpaiHHBaJlHCb reMaTOKCHJIHHOM 3pJlHXa c 
nocjie^yiomeH no^KpacKOH bo^hbim pacTBOpOM 3o3HHa. JSfln aHajiH3a ^HHaMH- 
kh H 3 MeHeHHH b CTpyKType AIlO Hcnojib30Bajin ycjiOBHbiH napaMeTp «cyM- 
MapHyio njioma^b cpe30B» (CI1C) y 3 ejiKOB AIlO, pacnojioaceHHoro b pafioHe 
MtyKjiy onHTejiHJiMH MaHTHHHoii h nepHKap^HajibHOH nojiocTeii. /JaHHbift na¬ 
paMeTp npe^CTaBJHieT coGoh cyMMy njioma^eii Bcex cpe30B y3ejiKa, h ero H3- 
MeHeHne CBH^eTejibCTByeT 06 yBeJiHuemm jihGo yMeHbineHHH pa 3 MepoB y 3 eji- 
Ka. BepOHTHO, 3TH H3MeHeHHfl OTpa^CaiOT npOJIH(|)epaTHBHyK) aKTHBHOCTb 
AIlO. Bo Bcex cjiyuaax rjih no^cueTa cpe^HHX 3 HaueHHH CFIC Hcnojib 30 Ba- 
jincb ^aHHbie He MeHee ueM Rim 5 y3ejiKOB. PaccuHTbiBajiacb CTaH^apTHaa 
ouiH 6 Ka cpe^Hero. 
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PE3YJIbTATbI 


AHaJlH3HpOBaJICfl TOJIbKO OflHH THII AEK), paCnOJIO^CeHHblH b6jIH3H nOHKH 
Biomphalaria glabrata — MtTKjxy anmejiHUMH MaHTHHHon h nepHKapzjHajib- 
hoh nojiocTeH («peHonepHKap^HajibHbiii»). Y3ejiKH, BxozjflmHe b cocTaB AllO, 
Haxo^flTCfl b6jih3h Hapy^CHOH CTOpOHbi ctchkh nepHKap^a h npHyponeHbi k 
MHKpOCHHyCaM KpOBeHOCHOH CHCTeMbl. B0JIH3H MaHTHHHOrO OnHTeJIHfl y3eJIKH 
He oSHapyaceHbi. OopMa y3ejiKOB BapbHpyeT ot ojihhcoh^hoh ro pa3BeTBJieH- 
HOH. OHH 06pa30BaHbI y^JIHHeHHblMH KJieTKaMH, paCCTOflHHe MtTKRy KOTOpbl- 
mh He npeBbimaeT hx ^naMeTp. 

Y iiciapa/Kcimbix mojijiiockob B. glabrata pe3HCTeHTHOH h nyBCTBHTejib- 
HOH JIHHHH AITO COCTOHT B Cpe^HeM H3 3 y3eJIKOB (pHC. 1, CM. BKJI.). OHH HMe- 
K)T OBaubHyio (J)opMy h pacnouaraiOTCfl Rpyr ot flpyra Ha paccTOflHHH jjo 
50 mkm. Pa3Mep y3ejiKOB cocTaBJiaeT npHMepHO 22 X 44 mkm. 

MnHHMajibHbie y3enKH He3apaaceHHbix B. glabrata nyBCTBHTejibHOH jihhhh 
cocto^t H3 29.0 ± 0.9 pbixuo ynaKOBaHHbix KJieTOK (n = 5) (Ha cpe3e 
4—11 KJieTOK) (pHC. 1, A , E). y He3apaaceHHbix pe3HCTeHTHbix mojijiiockob b 
MHHHM ajibHbix y3ejiKax HacnHTbiBaeTca 67.5 ± 1.5 KJieTOK, KOTOpbie Taoce 
ynaKOBaHbi pbixjio (Ha cpe3e 4 — 12 KJieTOK) (pnc. 1, B ). KojinnecTBO KJieTOK b 
M aKCHMajibHbix y3ejiKax y nyBCTBHTejibHbix 6HOM(J)ajuipHH 62 ± 1.3 (n = 5), a 
y pe3HCTeHTHbix — 104 ± 0.3 KJieTOK (n= 5). CI1C MHHHMajibHbix y3ejiKOB 
nyBCTBHTejibHbix B. glabrata cocTaBHJia 17 000 ± 95.5 mkm 2 (n= 5), a pe3H- 
CTeHTHbix mojijiiockob 11 500 ± 25.8 mkm 2 (n = 5). cnc MaKCHMajibHbix y3eji- 
kob TaKHce pa3JiHnaeTCJi y B. glabrata pa3Hbix jihhhh: y nyBCTBHTejibHbix moji¬ 
jiiockob — 25 900 ± 55.4 mkm 2 (n = 5), y pe3HCTeHTHbix mojijiiockob — 
20 400 ± 15.3 mkm 2 (ii = 5) (pHC. 1). 

B HyecTBHTejibHbix B. glabrata aKTHBraaujui AllO Ha6jno^ajiacb y^ce ne- 
pe3 6 h nocjie 3apaaceHHJi (n.3.). KojmnecTBO y3ejiKOB ocTajiocb npemiHM, or- 
HaKo yBejiHHHJiocb KOJiHnecTBO cocTaBJiaiomHx hx KJieTOK. B pe3yjibTaTe no- 
BbimaeTC^ njiOTHOCTb ynaKOBKH nocjiejjHHx. TaK, b MHHHMajibHbix y3ejiKax Ha- 
CHHTbmajiocb ro 35, a b MaKCHMajibHbix — ro 164 KJieTOK. Taoce yBejiHHHJiacb 
H CITC MHHHMajibHbix H MaKCHMajibHbix y3eJIKOB — 18 500 ± 521 MKM 2 H 
77 000 ± 95.2 mkm 2 (n= 5) cooTBeTCTBeHHO (pHC. 2, cm. bkji.). 

Hepe3 cyTKH KOJinnecTBO y3ejiKOB yBejiHHHJiocb ro 6, ohh BbiraHyjiHCb 
B^ojib CTeHKH nepHKap^a, paccTOUHHe Meac^y hhmh coKparajiocb. KojinnecTBO 
KJieTOK b MHHHMajibHbix y3ejiKax yBejiHHHJiocb ro 50, hx ynaKOBKa CTaHOBHTca 
em,e 6ojiee hjiothoh, xotji CnC y3ejiKOB nonra He H3MeHHJiacb (pnc. 2). MaK- 
CHMajibHbie y3ejiKH co^epacajiH 121 ± 0.8 KJieTOK (pnc. 2). 

MaKCHMajibHoe KOJinnecTBO y3ejiKOB (7—8) OTMeneHO nepe3 4 cyT n. 3. 
Cpejpme pa3Mepbi y3ejiKOB cocTaBJiaiOT npHMepHO 30 ? 70 mkm. MnHHMajib- 
Hbie H3 hhx co^epacajiH yace 133.6 ± 2.3 njiOTHO ynaKOBaHHbix KJieTOK (n = 5) 
(Ha cpe3e r o 19 KJieTOK). npn otom SojibniHHCTBO y3ejiKOB cjiHBaeTca, o6pa3ya 
e^HHbiH KJieTOHHbiii tjdk, KOTOpbiH, OflHaKO, ycTynaeT no pa3MepaM h CTeneHH 
pa3BeTBJieHHOCTH Ano MOJIJIIOCKOB pe3HCTeHTHOH JIHHHH. 

Hepe3 5 cyT n.3. KOJinnecTBO KJieTOK b MHHHMajibHbix y3ejiKax coKpaTHJiocb 
ro 70.4 ± 1.8 KJieTOK, a b MaKCHMajibHbix — ro 158 ± 0.7 kjictok (n = 7). B to 
ace BpeMH coxpaHJieTCJi KOJiHnecTBO y3ejiKOB, a hx CnC rrtko yBejiHHHBaeTca 

(pnc. 2; 4, A). 


474 


Hepe3 7 cyT n. 3 . OTMenaeTCfl 3aMeTHoe chhjkchhc aKTHBHocTH AITO. B MH¬ 
HHMajibHbix y3ejiKax HacHHTbieanocb 84.0 ± 1.0 kjictok, a b MaKCHMajibHbix 
95 ± 0.5 nnoTHO ynaKOBaHHbix KJieTOK (n = 5) (ao 17 kjictok Ha cpe3e) (pHC. 2; 

4, E). KojiHnecTBO y3ejiKOB yMeHbmaeTCJi ao 5. 

Hepe3 14 cyT n. 3 . y3ejiKH MHHHMajibHbix pa3MepOB co^ep^cajiH 55.20 ± 
± 1.83 KJieTOK (n = 5) (pHC. 2). npH 3tom KJieTOHHaji ynaKOBKa b y3ejiKax boc- 
CTaHaBJiHBaeTC^ ro ypOBHfl He3apaaceHHbix mojijiiockob — 6— 12 kjictok Ha 
cpe3e. 

B MOJiJiiocKax Biomphalaria glabrata pc3HCTCHTHOH jihhhh nepBbie npH- 
3HaKH aKTHBH3au,HH AITO TaKace OTMeHeHbi nepe3 6 h n. 3 . Kojihhcctbo y3eji- 

KOB yBeJIHHHJIOCb £0 5. HeKOTOpbie H3 HHX BblTflHyJIHCb B^OJIb CTeHKH nepH- 

Kap^a, paccTO^HHe MeyKjxy hhmh coKpaTHJiocb ro 30 mkm. MHHHMajibHbie 
y3ejiKH k 3TOMy BpeMeHH co^epacajiH 91.2 ± 1.6 kjictok, a MaKCHMajibHbie — 
310 ± 12.6 KJieTOK (n = 5) (pHC. 3, cm. bkji.). YnaKOBKa kjictok b y3ejiKax ocra- 

eTCJI pbIXJIOH. 

3aMeTHoe noBbmieHHe aKTHBHOCTH ATIO otmchcho nepe3 3 cyT n.3. (pnc. 4, 

5, CM. BKJI.). B 3TO BpeMfl CpC^H KJICTOK ATIO OTMCHCHbl MHOTOHHCJICHHbie MH- 
T03bl (pHC. 4, r). OopMa y3CJIKOB CTaHOBHTCH pa3BCTBJICHHOH, HX HHCJIO AOCTH- 
raeT 9 ± 0.5 (n = 5), a pa3Mep b cpe^HeM cocraBJiaeT npHMepHO 40 ± 100 mkm. 

YBeJIHHHJIOCb 06 mee KOJIHHCCTBO KJICTOK KaK B MHHHMaJIbHbIX, TaK H B MaKCH- 
MajibHbix y3ejiKax. O^HaKO CTIC y3ejiKOB o6ohx pa3MepHbix rpynn ocTajiacb 
Ha npe)KHeM ypOBHe (pnc. 3). Bepojrrao, oto o6i>flCHfleTCfl HeGojibuiHM pa3Me- 

pOM HOBbIX KJieTOK H HX nJIOTHOH ynaKOBKOH (11 - 23 KJieTKH Ha 0£HOM Cpe3e 

MHHHMaJIbHOTO y3eJIKa). IIpOHCXOflHT CJIHJIHHe HeKOTOpbIX y3eJIKOB, o6pa30- 
BaBHiHec^ KJieTOHHbie tjdkh aocTHraiOT 600—950 mkm b ^jiHHy h 66 —78 mkm 

B TOJILU,HHy. 

Hepe3 5 cyT n. 3 . 3aperHCTpHpOBaHa MaKCHMajibHaa aKTHBHOCTb AIIO 
(pnc. 3; 4, ff). MHHHMajibHbie y3ejiKH co^ep)KajiH 240.8 ± 3.2 njiOTHO ynaKO¬ 
BaHHbix KJieTOK ( 11 = 5) (14 — 29 kjictok Ha cpe3e). MaKCHMajibHbie y3ejiKH k 
3T0My BpeMeHH co^epHcajiH b cpe^HeM 550 ± 15.7 kjictok (n= 5). K 3T0My 
BpeMeHH yBejiHHHJiacb h CTIC y3ejiKOB (pHC. 3). MyjibranjiHKaijHfl KJieTOK 
AIIO npHBO^HT k TOMy, hto noBepxHOCTb )KejiyzjOHKa noKpbiBaeTca reMOijHTa- 
mh, a b cepaenHOH h nepHKapflnajibHOH nojioc™ o6pa3yiOTCfl MHoroHHCJieH- 
Hbie arrjiiOTHHaii.HH OKpyrjiOH h BbiTjmyTOH (J)opMbi. MHHHMajibHbie arraiOTH- 
Hau,HH HMeiOT pa3Mep 96 — 120 mkm, MaKCHMajibHbie — 180 — 360 mkm (cm.: 
Ataev, Coustau, 1999). 

B ^ajibHenmeM Ha6jno,aaeTCJi 3aMeTHoe CHH^ceHHe npoJiHtjiepaTHBHOH aK- 
thbhocth KJieTOK AITO. Mepe3 7 cyT n.3. y3ejiKH co^ep^caT b cpe^HeM 
100.07 ± 1.17 KJieTOK (n= 15), a cpe3bi y3ejiKOB — 7—13 kjictok. 

Hepe3 10 cyT n. 3 . coctoahhc ATIO CTaHOBHTca 6 jih3khm k ncxo^HOMy ypOB- 

HK). MhCJIO y3eJIKOB yMeHbHIHJIOCb flO 4 - 5. B MHHHMajibHbix H3 HHX HaCHHTbl- 

Bajiocb 76.80 ± 1.96 KJieTOK, a b MaKCHMajibHbix — 315 ± 1.5 (n= 5) (pnc. 3). 


OBCy^EHHE 

IlpOBe^eHHoe HCCjieztOBaHHe noKa3ajio, hto 3apanceHHe Biomphalaria glab¬ 
rata TpeMaTOztaMH Echinostoma caproni npHBO^HT k aKTHBH3au,HH AITO moji¬ 
jiiockob KaK pe3HCTeHTHOH, TaK H HyBCTBHTeJIbHOH JIHHHH. CxOZtHa H ^HHaMHKa 
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3Toro npouecca y npeACTaBHTejieii oGenx jihhhh. OcHOBHbie noKa3aTejiH (ko- 
jimecTBO, pa3Mepbi y3ejiKOB, a TaKJKe hhcjio cocTaBJwioiuHx hx kjictok) ysejiH- 
HHBawTCH yjKt uepe3 6 h n. 3 . h AOCTHraiOT MaKCHMajibHbix 3HaHeHHH Ha 4 cyT 

B HyBCTBHTeJIbHbIX MOJIJIIOCKaX H Ha 5 cyT - B pe3HCTeHTHbIX. BJ1H3KHMH OKa- 

3aJlHCb H CpOKH aKTHBH3aU,HH. Hepe3 10 cyT n. 3. B pe3HCTeHTHbIX H Hepe3 
14 cyT n. 3 . b nyBCTBHTejibHbix 6HOM(J)ajiHpHHX AITO no ochobhhm xapaKTepH- 
CTHKaM npHGjlHacaeTCH K HCXOAHOMy COCTOJIHHK). 

O^HaKO no MaKCHMaubHbiM 3HaueHHJiM aHajiH3HpyeMbix noKa3aTejien AllO 
3apa^ceHHbie pe3HCTeHTHbie B. glabrata onepe)KaK)T uyBCTBHTejibHbix. Bepo^T- 
HO, B pe3HCTeHTHbIX yjIHTKBX nOCJie HHBB3HH npOJIH(J)epaUH5I KJieTOK B Ano 
npOTeKaeT HHTeHCHBHeii, ueM h oGecneuHBaeTca Gojibiuaji uHCjieHHOCTb unp- 
KyjiHpyiomHx reMOUHTOB no cpaBHeHHK) c uyBCTBHTejibHbiMH ocoGjimh. 

B 1 mkji reMOJinM(J)bi B. glabrata b cpe^HeM coAepmrrcji ot 118 — 142 (Ata¬ 
ev, Coustau, 1999) ao 167—334 kjictok (Abdul-Salam, Michelson, 1980). B03- 
mo^cho, nncjieHHOCTb reMOUHTOB npflMO nponopunoHajibHa Macce MOJunocKa 
(Yssel, Wolmarans, 1989) n 3aMeTHO (ao 550—630 KJieTOK/MKJi) B03pacTaeT 
npn 3apa^ceHHH TpeMaTOuaMH (Ataev, Coustau, 1999). OuHaKO noAcneT kojih- 
necTBa unpKyjinpyioiuHx tcmouhtob b 6noM<j)ajnipHflx (ocoGchho pe3HCTeHT- 
HOH JIHHHH) uaeT JIHLLIb npH6jIH3HTeJIbHyK) OUeHKy HHTeHCHBHOCTH pa60TbI 
AllO, TaK KaK MHorouHCJieHHbie reMOUHTbi aure3HpyiOT b KpynHbie CKonjie- 
hha — Kancyjibi h arrjiiOTHHaTbi (Lie, Heyneman, 1975; Jourdane, Cheng, 
1987; Ataev, Coustau, 1999). K nocjieuHHM othocatca CKonjieHHfl KJieTOK, ko- 
Topbie b OTJiHHHe ot Kancyji He npHypoueHbi k MecTy pacnojio^ceHHfl uy^cepOA- 
Horo oGteKTa. 

Be3ycjiOBHO, pe3yjibTaTbi Harnero HCCJieuoBaHra Bcero Jinuib npHMepHO ot- 
pa^caiOT AUHaMHKy reMono33a b 3apaaceHHbix B. glabrata. B paGoTe paccMaT- 
pHBaJIHCb TOJIbKO H3MCHeHHJI B AnO, paCnOJIOflCeHHOM MeJKAy OnHTCJIHflMH 
MaHTHHHofi h nepHKapAHajibHOH nojiocTeii («peHonepHKapAHajibHbiH» AnO). 
npn 3tom 3a paMKaMH aHajiH3a ocTaiOTCJi Apyrne ueHTpbi reMono33a — hx jio- 
KajiH3auHH h (J)opMa y nyjibMOHaT noKa hto He BbiacHeHbi (Rondelaud, Barthe, 
1980; Azevedo et al., 2006; Borges et ah, 2006, h up.). TeM He MeHee HMeioiuH- 
ecH uaHHbie no3BOJUHOT npeunojiaraTb, hto no KpaHHeii Mepe y 6HOM(J)ajiflpHH 
reMono33 npnypoueH HCKjnouHTejibHO k AnO. 

OcTaeTCa OTKpbiTbiM Bonpoc 0 npHpOAO paccMaTpHBaeMOro AnO — 3 to 
caMOCTOHTejibHa^ CTpyKTypa hjih oto cneuHajiH3HpOBaHHbiH yuacTOK nouKH, 
jih6o nacTb onmejiHA (MaHTHHHoro hjih nepHKapAHajibHoro). no HameMy MHe- 
HHK), He3aBHCHMO OT npOHCXOJKACHHfl, AnO flBJIfleTCfl CaMOCTOflTCJIbHOH 
CTpyKTypOH reMono33a, pacnojioaceHHOH b jiaKyHe kpobchochoh CHCTeMbi 
MejKAy nepHKapAOM h MaHTHHHbiM onmejineM (Tonorpac^HuecKH npnypo- 
neHHOM k nepHKapAHajibHOMy ororrejiHio). B nocjieuHHe ro ah no^BHJiHCb a 0 - 
Ka3aTejibCTBa He TOJibKO aHaTOMHuecKOH, ho h <J)yHKUHOHajibHOH h MeTa6ojiH- 
uecKOH o6oco6jieHHocTH AnO ot OKpyacaioiuHx ero TKaHeih AKTHBaTopbi uh- 
tokhhob, 6aKTepHajibHbie JiHnonoJincaxapHAbi, 3KCKpeTopHo-ceKpeTopHbie 
npOAyKTbl CnOpOUHCT yBeJIHHHBaiOT MHTOTHHeCKHH HHACKC B KJieTKBX AnO 

(Sullivan, 2007; Salamat, Sullivan, 2009; Sullivan etal., 2011; Sullian, Belloir, 
2013). 

npH nepecaAKe MOJiJiiocKaM uyBCTBHTejibHbix jihhhh AnO h yuacTKOB MaH- 
THH OT pe3HCTeHTHbIX OCOGeH, yCHJieHHe yCTOHHHBOCTH K 3apa^CeHHH3 npOHC- 

xoaht TOJibKO y peuHnneHTOB AnO (Vasquez, Sullivan, 2001; Barbosa etah. 
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2006). 06pa3yiomHecfl b pe3yjibTaTe npojiH(J)epauHH b AIIO kjictkh OAHoro 
™na (Lie et al., 1975; Matricon-Gondran, Letocart, 1999; Ataev et al., 2000) — 
nporeMOitHTbi c tokom reMOJiHM(J)bi HanpaBJiaiOTCfl b BeHy, a 3aTeM b cepAue h 
pa3HOCOTC^i no BceMy opraHH3My MOJimocica. CymecTBOBaHne Mop^onorane- 
ckh OAHOpOAHOH nonyjunjHH nporeMOiiiHTOB noflTBep^KAaiOT n pe3ynbTaTbi Ky- 
jibTHBHpOBaHra AIIO (Barbosa et al., 2006). 

HaxoA^Cb b KpOBOTOKe, nporeMOiiiHTbi #H(])(])epeHUHpyK)TCfl b reMOijHTbi: 
rnajiHHOitHTbi n rpaHyjiounTbi (Cheng, 1975; Ottaviani, Franchini, 1988; Ade- 
ma et al., 2000; Connors, 2003). HacTb H3 hhx arrmoTHHHpyeT b pa3JinHHbix 
cocy^ax n cnHycax KpOBeHOCHOH cncTeMbi, a MHorne nona^aiOT b nonicy n ne- 
pe3 Hee b nonocTb nepmcap^a (cm. o630p: ATaeB, floneBinnKOB, 2004). 


EJIArOMPHOCTH 

Pa 6 oTa BbinojiHeHa npn noAAepflcice rpaHTOB MnHHCTepCTBa o 6 pa 30 BaHra 

(4.8040.2013) n npesHAeHTa Pocchhckoh OeAepaoHH (MK— 2935.2013.4). 

CnncoK JiHTepaTypbi 

ATaeB T. Jl., noneBinHKO b A. B. 2004. 3amnTHbie peaiojHH 6pK>xoHonix mojijiiockob: 
1. KjieTOHHbie peaiojHH. IIapa3HTOJiorH>i. 38 (4): 342—351. 

Abdul-Salam J. M., Michelson E. H. 1980. Biomphalaria glabrata amoebocytes: assay 
of factors influencing in vitro phagocytosis. Journal of Invertebrate Pathology. 36: 
52—59. 

Adema C. M., Sapp K. K., Her tel L. A., Loker E. S. 2000. Immunobiology of the relati¬ 
onships of the echinostomes with snail intermediate hosts. In: Fried B., Grac- 
zyk T. K. (eds.). Echinostomes as experimental models for biological research., Do¬ 
rdrecht, The Netherlands, Kluwer Academic Publishers. 149—173. 

Ataev G. L., Coustau C. 1999. Cellular response to Echinostoma caproni infection in 
Biomphalaria glabrata strains selected for susceptibility/ resistance. Developmental and 
Comparative Immunology. 23: 187—198. 

Ataev G. L., Dobrovolskij A. A., Avanessian A. V., Coustau C. 2000. Signifi¬ 
cance of the amoebocyte-producing organ of Biomphalaria glabrata snails (strains se¬ 
lected for susceptibility/resistance) in cellular response to Echinostoma caproni mother 
sporocyst infection. Bulletin of the Scandinavian Society for Parasitology. 10 (2): 
65—94. 

Azevedo C. M., Borges C. C., Andrade Z. A. 2006. Changes induced in Biomphalaria 
glabrata (Say, 1818) following trials for artificial stimulation of its internal defense sys¬ 
tem. Memorias do Institute Oswaldo Cruz. 101: 199—203. 

Barbosa L., Silva L. M., Coelho P. M. Z., Santos S. R.,Fortes-Dias C. L. 2006. 
Primary culture of the region of the amebocyte-producing organ of the snail Biomphala¬ 
ria glabrata , the intermediate host of Schistosoma mansoni. Memorias do Institute Os¬ 
waldo Cruz. 101 (6): 639—643. 

Borges C. M. C., Azevedo C. M., Andrade Z. A. 2006. A contribution to the pathobio- 
logy of Biomphalaria glabrata hemocytes. Memorias do Institute Oswaldo Cruz. 101: 
193—198. 

Cheng T. C. 1975. Functional morphology and biochemistry of molluscan phagocytes. An¬ 
nals of the New York Academy of Sciences. 266: 343—379. 

Connors V. A. 2003. The schistosome-snail interaction: factors involved in host immunode- 
fense activation and parasite killing in susceptible and resistant Biomphalaria glabrata. 
In: Combes C., Jourdane J. (eds.). Taxonomy, ecology and evolution of metazoan parasi¬ 
tes. Perpignan, Presses de FUniversite de Perpignan. 1: 203—224. 


477 


Jeong K. H., Lie K. J., Hey neman D. 1983. The ultra structure of the amebocyte-produ- 
cing organ in Biomphalaria glabrata. Developmental and Comparative Immunology. 7: 
217—228. 

Jourdane J., Cheng T. C. 1987. The two-phase recognition process of allografts in Brazili¬ 
an strain of Biomphalaria glabrata. The Journal of Invertebrate Parasitology. 49: 145— 
158. 

Lie K. J., Hey neman D. 1975a. Studies on resistance in snails: a specific tissue reaction to 
Echinostoma lindoense in Biomphalaria glabrata snails. International Journal of Parasi¬ 
tology. 5: 621—625. 

Lie K. J., Hey nema n D.,Yau P. 1975. The origin of amebocytes in Biomphalaria glabra¬ 
ta. Journal of Parasitology. 61 (3): 574—576. 

Matricon-Gondran M.,Letocart M. 1999. Internal defenses of the snail Biomphalaria 
glabrata. I. Characterization of hemocytes and fixed phagocytes. Journal of Invertebrate 
Pathology. 74 (3): 224—234. 

McKerrow J. H., Jeong K. H., Beckstead J. H. 1985. Enzyme histochemical compari¬ 
son of Biomphalaria glabrata amebocytes with human granuloma macrophages. Journal 
of Leukocyte Biology. 37: 341—347. 

Oliveira A. L. D., Levada P. M., Zanotti-Magalhaes E. M., Magalhaes L. A., 
Ribeiro-Paes J. T. 2010. Differences in the number of hemocytes in the snail host 
Biomphalaria glabrata , resistant and susceptible to Schistosoma mansoni infection. Ge¬ 
netics and Molecular Research. 9 (4): 2436—2445. 

Ottaviani E.,Franchini A. 1988. Ultrastructural study of haemocytes of the freshwater 
snail Planorbarius corneus (Gastropoda, Pulmonata). Acta Zoolologica. 69 (3): 157— 
162. 

Pan C. T. 1958. The general histology and topographic microanatomy of Australorbis glabra- 
tus . Bulletin of the Museum of Comparative Zoology at Harvard College. 119: 237— 
299. 

Rondelaud D., Barthe D. 1980. Description and characteristics of an amebocytic reaction 
in Lvmnaea truncatula Muller infested by Fasciola hepatica L. Zeitschrift fur Parasiten- 
kunde. 61 (2): 187—196. 

Salamat Z., Sullivan J. T. 2008. In vitro mitotic responses of the amebocyte-producing 
organ of Biomphalaria glabrata to extracts of Schistosoma mansoni . Journal of Parasito¬ 
logy. 94 (5): 1170—1173. 

Salamat Z., Sullivan J. T. 2009. Involvement of protein kinase C signaling and mito¬ 
gen-activated protein kinase in the amebocyte-producing organ of Biomphalaria glabra¬ 
ta (Mollusca). Developmental and Comparative Immunology. 33: 725—727. 

Smi ni a T. 1974. Haematopoiesis in the freshwater snail Lvmnaea stagnalis studied by elect¬ 
ron microscopy and autoradiography. Cell and Tissue Research. 150: 443—454. 

Sullivan J. T. 1988. Hematopoiesis in three species of Gastropods following infection with 
Echinostoma paraensei (Trematoda: Echinostomatidae). Transactions of the American 
Microscopical Society. 107 (4): 335—361. 

Sullivan J. T. 1990. Long-term survival of heterotopic allografts of the amoebocyte-produ- 
cing organ in Biomphalaria glabrata (Mollusca: Pulmonata). Transactions of the Ameri¬ 
can Microscopical Society. 109 (1): 52—60. 

Sullivan J. T. 2007. Mitotic responses to injected extracts of larval and adult Schistosoma 
mansoni in Biomphalaria glabrata : effects of dose and colchicine treatment. Journal of 
Parasitology. 93 (1): 213—215. 

Sullian J. T., Bel loir J. A. 2013. Activation of an innate immune response in the schisto¬ 
some-transmitting snail Biomphalaria glabrata by specific bacterial PAMPs. Develop¬ 
mental and Comparative Immunology [in press]. 

Sullivan J. T., Bui man C. A., Salamat Z. 2011. Effect of crude lipopolysaccharide from 
Escherichia coli 0127:B8 on the amebocyte-producing organ of Biomphalaria glabrata 
(Mollusca). Developmental and Comparative Immunology. 35: 1 182—1185. 

Sullivan J. T., Pikios S. S., Alonzo A. Q. 2004. Mitotic responses to extracts of miraci- 
dia and cercariae of Schistosoma mansoni in the amebocyte-producing organ of the snail 
intermediate host Biomphalaria glabrata. Journal of Parasitology. 90 (1): 92—96. 


478 


Sullivan J. T., Spence J. V. 1999. Factors affecting adoptive transfer of resistance to 
Schistosoma mansoni in the snail intermediate host, Biomphalaria glabrata. Journal of 
Parasitology. 85 (6): 1065—1071. 

Tripp M. R. 1961. The fate of foreign materials experimentally introduced into the snail Aus- 
talorbis glabratus. Journal of Parasitology. 23: 90—133. 

Vasques R. E., Su 11 i v a n J. T. 2001. Hematopoietic tissue allografts in Biomphalaria glab¬ 
rata (Mollusca: Pulmonata) induce humoral immunity to Schistosoma mansoni. Deve¬ 
lopmental and Comparative Immunology. 25: 561—564. 

Yoshino T. P., Vasta G. R. 1996. Parasite-invertebrate host interactions. Advances in 
Comparative and Environmental Physiology. 24: 125—167. 

Yssel E., Wolmarans C. T. 1989. Factors influencing the leukocyte concentration of the 
freshwater snail Bulinus africanus. Journal of Invertebrate Pathology. 53 (2): 269—271. 


CHANGES OF THE AMEBOCYTE-PRODUCING ORGAN 
IN BIOMPHALARIA GLABRATA MOLLUSKS INFESTED 
BY ECHINOSTOMA CAPRONI TREMATODES 

G. L. Ataev, E. E. Prokhorova 

Key worlds', the amebocyte-producing organ, hematopoiesis, mollusks, Biomphalaria 
glabrata , trematodes, Echinostoma caproni. 

SUMMARY 

Histological assay of the amebocyte-producing organ (APO) in susceptible and resis¬ 
tant strains of Biomphalaria glabrata snails was done. The APO was studied in intact and 
Echinostoma caproni infected snails. Dimensions of APO nodules proportions and number 
of the cells in it were measured in control and during the infection. APO locates between 
the mantle and pericardium epitheliums and includes 3 nodules on average in non-infested 
resistant and susceptible snails. In E. caproni infested snails, the number and dimensions 
of nodules are increased. The maximum level of APO growth was recorded at 4th day after 
infestation in susceptible snails, and at 5th day after infestation in resistant mollusks. La¬ 
ger dimensions of APO were recorded in resistant mollusks. It consists of 9 nodules on 
average, which include 550 ± 15.7 cells on the whole. After 14 days post infection, APOs 
of the both molluskan strains revert to the initial parameters. We suppose that APO produ¬ 
ces prohaemocytes, which differentiate into granulocytes and hyalinocytes inside the blo¬ 
od vessels. 
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K cm. r. JI. Amaeca u E. E. TJpoxopoeou, c. 474 



Phc. 1. rncTOJiorHHecKHe cpe3Li nepe3 AFIO (cTpejiKH) He3apa)KeHHi>ix mojijiiockob Biomphalaria 
glabrata HyBCTBHTenbHOH (A, E) n pe3HCTeHTHOH (B) jihhhh. 
otc — Hcenyao^eK cepaua, mh — MaHTHHHaa nonocTB, n — nepHRap^HantHaa nonocTb. 

Fig. 1. Histological sections of APO (amoebocyte-producing organ) (arrows) from noninfected Bi¬ 
omphalaria glabrata of susceptible (A, E) and resistant ( B ) strains. 
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\////\ cnc y3euKOB - hhcjio KjieTOK b MHHHMajibHbix y3ejiKax 

-hhcjio kjictok b MaKCHMajibHbix y3ejiKax 


Phc. 2. /^HHaMHKa H3MeHeHHn AIIJ1 mojijiiockob Biomphalaria glabrata HyBCTBHTCJibHOH jihhhh 
npH 3apa»ceHHH TpeMaTo/jaMH Echinostoma caproni. 

Fig. 2. Mean value of APO total section square, minimal and maximum number of cells in APO no¬ 
dules in Echinostoma caproni infected Biomphalaria glabrata susceptible strain snails. 
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Phc. 3. /^HHaMHKa H3MeHeHJw AllJl mojijiiockob Biomphalaria glabrata pe3HCTeHTHoii jihhhh npw 
3 apa>KeHMM TpeMaTo^aMH Echinostoma caproni. 

Fig. 3. Mean value of APO total section square, minimal and maximum number of cells in APO no¬ 
dules in Echinostoma caproni infected Biomphalaria glabrata resistant strain snails. 
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Phc. 4. r HCTOJiorn^ecKHe cpe3E>i mojijifockob Biomphalaria glabrata b pafione AIK) (cTpejncn), 3 a- 
pa^ceHHBix Echinostoma caproni (A — ff). 

A, E — ATTO mojijifockob nyBCTBHTejibHOH jihhhh nepe3 5 cyT n. 3 . (A), 1 cyT n. 3 . (5); B, F y JX ,— ATTO mojijiio- 
ckob pe3HCTeHTHOH jihhhh nepe3 3 cyT n. 3. {B — r ), nepe3 5 cyT n. 3. {ff)\ B — y3enoK ATTO c mhto33mh. jtc — 
acejiy^oHeK cep,gaa, m — mhto3I>i, mu — MaHTHHHaa nojiocTb, n — nepHRap^najibHaa nojiocTb. 

Fig. 4. Histological sections ofi APO (arrows) from Echinostoma caproni infected Biomphalaria 

glabrata snails. 


